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R1~1108

Effect of life tests on eleotronis wube type CV287 (Neon stabiliser)

Royal Aircraft Establisiment, Famnborough, Hants

Gt. rit Ing. Unclass. Unclass, Dee'lé 1 tables, graphs

™he effect of 1ife tests an eloctronic tube type CV287 (Neom stabilismer) is presented.
The CV287, a nesn atabilizer wsed as a source cf a reference veltage in elestronis regu=
lators and redio equipment 1s descrided, Tests on 12 samples show that the trbe has a
voltage atability of £ per cent for 1000 hours, 0.7 per cant for £50 houre, amd 0.7 per
eent for 8 howrs. Attention is drawn to the necessity for improving the interservice
specificatin fer this stabiliser.

NOTE: Bopies of this report may be obtained enly by U. 8. iilitary Srganisations.
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ROYAL ATRCRAPT ESTABLISRENT, FARNBOROUGH

Iffect of Lif'e Tests on Electronic Valve
Typo CV2S7 (lioon Stabilizer)

by

‘Y-H-a.’-Lei:liQ, B.Sce
RlAlEl I{c::' 31'./‘:.5992/]1;-0

SWIARY

Tho CV287 is used as a source of a reference voltage in Electronic
Regulators and Radio Bguipment. Teszts on 12 samples show that the valve
has a voltage stability of 2 for 1000 hours, 0.7 for 250 hours, O, 74
for 24 hours, Attention ls drawm the nccessity far irproving the
Intersorvice Specification for this stabilizer.

FPurther tests, bascd on a larger nmunber of samples, are necessary
to give more representative results. A continuous rccord of valtage
variations on a number of stabilizers would show whether the day-to=day
variations occur in interidttent jumpe or slov changes, but it is not
proposed to carry out theso tests.
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2
1 Introduction :
1.1 The increasing use of electronic regulators has caused a demand %
for an e.mf. or voltage drop which has a fixoed value indpendent of
life,
1,2' The neon stabilizer has boen used to obtain a constant voltage
drop, reasonably indcpendent of lifc and current.
1.3 This report dcals with tests carried out during February and March,
1946, on the Cvz87, a ncon stabilizer with the following cheracteristiocsle
»
Striking Voltage lecss than 170, with aux. anode suitably connected.
Voltage Drop at § m.n. 145 to 160 volts, :
Change in Voltage when current
is changed from 2 m.a. to 10 m.a, 5 volts maximam.
Sizo 54 mmu, by 19 mm. dia,

1.4 The tos-.- wero carricd out under lsboratory conditions (temperature
15%C. to 25°C.) and the voltago of cach stabilizer was rcoorded at 2
hour intervals, Fluctuations occurring during shorter intervals were
not recorded,

2 Mcthod of Test

2.1 An sccuracy of 0.1jl being required, substandard voltmeters were

not suiteble forr reading the volt drop. A simple potentiometer,
standardised daily against a standard cell, was useds The accouracy
obtained was better than +0.1 volts in 150 and the potentiometer roguircd
a curront of spproximately 1 millimmp. from the voltage being messurcd,

2,2 Each stabilizer was supplicd through a fixed reosistor from a
regulated 300 volt supply, vhich was adjusted to 300 volts +0.4 each day.
Tho valuo of cach resistor was chosen to give anproxima.tcly the required »
current for & stabilizer of nominal voltage. This is roprusentative
of the normal uszo of the stabilizer. 4 stabilizers werc operated at
3 milliarp., 4 at 6 milliam., and 4 at 9 milliamp.

2.3 A3 described in 2.1 the potontiometer required approximately 1 mene
duc to lor input impoedencee This caused the neon stabilizer ciurrent
during the voltago measurement to be 1 mea. less than its running value,
This had no bad cffcet since the current did not fall below the minimum
rcegulating value,

3 Rosults of Test

3.1 Tho tests were carried on for 1,000 hours, tho life gonerally
required for airborne eguipment.

3.2 Pigawros 1 to 6 showr the veriations in voltage throughout 1,000 :
hours for cach stabilizer., Tho zero of the voltage scalc has been :
suppressed, and the voltage level varies ’ but tho voltage scale is the .
samc in each figure to facilitate corparison, Sincu the changes in %

voltage arc crratic in magnitude and sign tho points have been Joined by
traight lines rather than swooth curves,

3.3 An alternative prescntation of the results is given in Tables I »
and II. Table I states the maximim and minimur voltages ol each f
stabilizer during intervals of 250 hours. This shows tho long term y

stability. The maximum veriation during 1f hours is also stated,
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Report No. El.1408

The right hani column atates the average (for each 4 stebilicers tested
under identical conditiona) of the maximum variation,

AR

Table II shows the larger rates of change of voltage stated as X
volts in Y hours. This gives an indication of the day-to-day
stability of the voltage.

& Comments on Test Results

4.1 Tests carricd out on 12 stabilizers, probebly from the same batoh,
cannot give definite information of the best or worst juclities of the
stabilizer, but the properties may regerded as maro extrame than the

results obtaincd, ]

4.2 There is no sign oi' cxceasive voltage riso towards the emi of life,
indicating that tho stabilizer is adequately rated. .

L3 Teble I (or figures 1 to 6) shows that

(2) The change in the first 250 hours was as large as 4.5 volts (No,6),
3.2 volta (No.3), and 2,4 volts (tNo.11).

(b) 1In cach subscquent 250 hours the maximum change was of the order
of 1,0 volts,

No.1, He.5, and No,12 werc better with a change of 0,7 to 0,8

volts,

¢) The chango in 1 hours varied between 1.2 volts and 3,2 volts
with the exception of Mo.6 which may be seen in Fig. 3 to have a dofect
causing a progre rise in voltage with life. Noximu: change 6,7
volt).

(@) If Yo.6 is disrcgarded the change in voltage over 250 hour periods, 2
and over 1000 hours, is scen to be indopendent of opcrating current. !

1
(e) Table II (or fizurcs 1 to 6) show that changes es high as 43 "i

volts ocourrcd in 24 hours (Nos.3 and 6)s If No.6 is neglecoted it is
notcvorthy that in the casc of No.3 the change of =3.1 volts occurred

in the first 24 hours and after a roturn of +0.5 volis in 150 hours there

was no change groater than 0,2 volts in 24 hours.

In uddition stabilizcrs Nos.l, 2,'4, 7, 9, 10, 11, all had changes
of the arder of +1 volt in Z4 to 150 hours.
»

No, 2 had a change of +1.7 in 72 hours,
No.7 had a chanpge of +l.1 in 24 hours.

']
Le4 Thu spocificatic r.l for this valve gives no indication of tho requircd ?
stability from sccond to second, or during the unstated lifo of tho valve, )
only roquiring the voltage to bu botween 145 and 160 volts at 5 m,a. when g
Yo 508 It & 3ifyy whether the voltago should incroaso or dearcasc
hen curront changes fro 1d11 iamp, that at 2 or 10 milli- g |
IiPe W Vo o limit: re L 165 volts,. __‘

AL 1 par I ‘e 1 t al ors would be wit in
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(1) +25% in 1000 hours,
(2) +0.7% in 250 hours,
(3) +0.7% in 24 hours.

5.2 In what may be exceptional stabilizers, changes occurred as great

(Q) 4% in 1000 hours (No.6).
(2) 2% =nd 3% in 250 hours (Nos.3 and 6).
(3) 2% in 24 hours (fose3 and 6).

5¢3 The best performancesin a 250 hour period were:—

(1) +0.15% (No.3).

(2) +0,2% (Ko. 2).

(3) +0.3: ut of 12 ctabilizers at some particular
part of their life.

5.4 The specification rating of

w8e to 10 m. n. appears to lead tc
satisfactory life.

5.5 The inter-serv pecification could be improved (see L.k).

.5 A greater musber of smmples wi iff'erent manufacturing histories
5 ¥
would have t >sted to obtain data justifying design of equipment
rolying on tho ; ilities quoted ir this report.

57 No account has becn taken of changes occurring in intervals shorter

than 1 day although it 1s suspected that the change in 5 minutes may be

of the samc ordor t recorded for 1 day.

Tests using an accurate rccordin cit arc necessary, but not
contenplated at present.
5.8 The vol : of the CV287 is more stcble then that of the CV1B88€
for periods greater than 24 hours,

5.9 Tho voltage of the CV207 is considerably mcorc stable than that
of CV286-,

e 3 / 2 /"
1. Spooification 1i0S/CV287/Iassuc 3.

2, Bffcct of Life T n Elcctronic Valve Type CV188, (Noon Stabilizer).
DeAieZ. Report El, 1406,

.  Effect of Lifo % n Electronic Valve Typc CV286, (lcon Stabilizor),
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